Recently a chromosomal locus possibly specific for Salmonella enterica serovar Typhimurium DT104 has been reported that contains a multiple antibiotic resistance gene cluster. Evidence is provided that Salmonella enterica serovar Agona strains isolated from poultry harbor a similar gene cluster including the newly described floR gene, conferring cross-resistance to chloramphenicol and florfenicol.
Multidrug-resistant Salmonella enterica serovar Typhimurium phage type DT104 has emerged during the last decade as a world health problem because it causes disease in animals and humans (6, 9) . The DT104 isolates are mostly resistant to ampicillin, chloramphenicol, spectinomycin, streptomycin, sulfonamides, and tetracyclines (Ap Cm Sm Sp Su Tc antibiotic resistance profile). Recently the genetic basis of these resistances has been elucidated (1, 3, 4, 10, 11) . The DT104 strains possess a chromosomal locus of about 12.5 kb carrying all resistance genes, with evidence of two integron structures ( Fig.  1) (1, 4) . The first integron carries the aadA2 gene, conferring resistance to streptomycin and spectinomycin, and a deletion in the sulI resistance gene. The second one contains the ␤-lactamase gene bla PSE-1 and a complete sulI gene. Flanked by these two integron structures are the newly described floR gene (1), also called floSt (3), conferring cross-resistance to chloramphenicol and florfenicol, and the tetracycline resistance genes tetR and tetA. This chromosomal locus also carries two putative genes, orf1 and orf2 (Fig. 1) , which would code for proteins showing homology to a transcriptional regulator of the LysR family and a transposase-like protein, respectively.
Of particular interest is the newly described floR gene (1, 2, 3, 4) . Florfenicol resistance and detection of the floR gene by PCR-based methods have been proposed as means for rapidly identifying multidrug-resistant serovar Typhimurium DT104 strains (3), as phage typing remains a laborious task achievable only in specialized laboratories. Multiplex PCR based on the surrounding genes of the cluster has also been proposed for the identification of DT104 strains (5) or to monitor further evolution of multiresistant serovar Typhimurium strains (2) .
Since 1992 increasing numbers of multidrug-resistant Salmonella enterica serovar Agona strains exhibiting the same antibiotic resistance profile as serovar Typhimurium DT104 (Ap Cm Sm Sp Su Tc) have been isolated in Belgium (7). These strains were isolated mainly from poultry. The purpose of the present study was to assess whether these isolates could carry a multidrug resistance gene cluster, comprising the floR gene, similar to the epidemic serovar Typhimurium DT104 strains. We studied at the molecular level five independent isolates from poultry taken at different periods of 1997 and from different areas in Belgium.
Florfenicol resistance and the floR gene. Antibiograms and MICs of florfenicol were determined as described previously (1, 2) . Florfenicol disks and the drug were purchased from Shering-Plough Animal Health (Kenilworth, N.J.). Serovar Typhimurium DT104 strain BN9181 was used as a control (1). The five serovar Agona strains showed resistance to florfenicol to a same extent as serovar Typhimurium DT104 strain BN9181 (MIC of 32 g/ml). PCR was performed on genomic DNAs using internal primers of the floR gene, cml01 and cml15, as described previously (1) . An amplification fragment of the same size as for strain BN9181 (494 bp) was obtained for the five serovar Agona strains (data not shown). Nucleotide sequencing of two of them showed only one nucleotide difference from the published floR nucleotide sequence of serovar Typhimurium DT104, indicating that the serovar Agona strains indeed carry the floR gene.
Multidrug resistance gene cluster. Several PCRs (resulting in amplification fragments A to D [ Fig. 1]) were performed on genomic DNAs to assess the genetic environment of the serovar Agona floR gene, in particular the links with the tetR and tetA genes and with the first integron, carrying the aadA2 gene. The presence of the second integron, carrying the bla PSE-1 gene, was also assessed (amplification fragment E [ Fig. 1]) . Primers used are listed in Table 1 . PCR conditions were those described previously (1, 2) . Fragments A, C, and D were amplified in a multiplex PCR, whereas fragments B and E were amplified separately. The amplified fragments of the five serovar Agona strains run on agarose gels showed profiles identical to those from serovar Typhimurium DT104 control strain BN9181 (Fig. 2) , suggesting the occurrence of a DT104-like antibiotic resistance gene cluster with the two integron structures in the serovar Agona strains. This was further confirmed by Southern blot hybridization of genomic DNA cut by HindIII, EcoRI, XhoI, and XbaI (Appligene, Illkirch, France) with a probe consisting of the XbaI insert of plasmid pSTF3 comprising nearly the entire antibiotic resistance gene cluster of serovar Typhimurium DT104 (1). The probe was labeled with peroxidase by using the ECL direct nucleic acid labeling kit (Amersham Pharmacia Biotech, Les Ulis, France). Southern blot hybridization was performed at 42°C according to the manufacturer's instructions. The HindIII and EcoRI profiles of the five serovar Agona strains were identical to those of serovar Typhimurium DT104 control strain BN9181 (Fig. 3 ). There were slight differences in the XhoI and XbaI profiles, with an additional band detected in some of the serovar Agona strains. The three XhoI bands seen in serovar Agona were expected on the basis of the restriction map of the DT104 antibiotic resistance gene cluster (Fig. 1) . However, unexpectedly one of the bands was lacking in control strain BN9181 and in one serovar Agona strain. The EcoRI profile is of particular interest because only one EcoRI site occurs in the 12.5-kb DT104 gene cluster (Fig. 1) , and two bands of high molecular mass and of the same size as in serovar Typhimurium DT104 control strain BN9181 were revealed with the XbaI probe in serovar Agona. This probably means that the gene cluster extends over the 12.5 kb described and/or that the insertion site in the chromosome could be the same in serovar Agona as in serovar Typhimurium DT104.
Genomic characterization of the strains. The five serovar Agona strains showed identical pulsotypes in pulsed-field gel electrophoresis (PFGE) of their genomic DNAs cut by XbaI, which were clearly distinct from that of serovar Typhimurium DT104 strain BN9181 (Fig. 4) , indicating that the serovar Agona isolates were not variants of serovar Typhimurium DT104.
Thus, all data indicate that the multidrug-resistant serovar Agona strains harbor a DT104-like antibiotic resistance gene cluster including the newly described floR gene. It seems therefore difficult to base methods of identifying serovar Typhimurium DT104 on florfenicol resistance, detection of the floR gene, or its genetic environment. We have also preliminary evidence that the multidrug resistance gene cluster also occurs on other phage types of serovar Typhimurium, such as DT120, which also showed a pulsotype in PFGE different from that of serovar Typhimurium DT104 (Fig. 4) . Furthermore, florfenicol resistance encoded by the floR gene has also recently been revealed in Escherichia coli isolates from diseased cattle (A. Cloeckaert, G. Flaujac, J. L. Martel, and E. Chaslus-Dancla, Abstr. 39th Intersci. Conf. Antimicrob. Agents Chemother., abstr. 809, 1999).
The discover of a DT104-like antibiotic resistance gene cluster in serovar Agona raises the question of its mobility. Recently it has been shown that the resistance genes of serovar Typhimurium DT104 can be efficiently transduced by P22-like phage ES18 and by phage PDT17, which is released by all DT104 isolates analyzed so far (12) . Also upstream of the first integron is a gene encoding a putative resolvase enzyme with more than 50% identity with the Tn3 resolvase family (1), which suggests that the antibiotic resistance gene cluster could form part of a large transposon. Further nucleotide sequencing of the regions up-and downstream the 12.5-kb antibiotic resistance gene cluster is needed to determine if this cluster belongs to a transposon. A functional approach such as that described by Levesque and Jacoby (8) could also be used to determine its possible transposon-mediated mobility.
